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In their study of the West-African freshwater fish, Holden and Reed (1972) observed that there arc well
over 200 species of fish in the diverse inland water habitats that include the mountain streams, the 'j
majestic Niger, Benue. Volta and Senegal Rivers, large water bodies like Lake Chad, and marshy
swamps on the floodplains in many places during the wet season. Several factors influence the
distribution of the different species in the diverse habitats, of which the biology of the species and :~:
some ecological factors play very important roles. ,:
Gymnarchus niloticus is the only species of the family Gyrnnarchidae. Among the extraordinary
striking features that distinguish it from other tropical freshwater species are the eel-like hody shape, mid
therat-like tail. With its oily flesh and strong,rich flwour, G .niloticus is apopular food fish inmost parts of
Africawhere it is greatly esteemed. InNigeria for example, the local name of this fish among the different
tribes indicates the regard that the local people have for it. Among the Hausa tribe where it is called 'Dan- .
Sarki'meaning 'son of a chid" it is offered as a special gift to leaders during festive seasons. The Yoruba
tribecalls it 'Eja-Osan' meaning 'the orange fish', depicting the sweet taste of the flesh. Asuitor in both the
Yoruba and Ibo culture presents it to the parent of a girl at the time of betrothal (Reed et al, 1967 and
Oladosu 1997). It can therefore be inferred that G. niloticus is not only important as food fish w~tJ.l
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ABSTRACT
Gymnarchus niloticus is the only species of thefamily Gymnarchidae. It is apopulurfoodfish in most parts
0/Africa where it is greatly esteemed. In some culture, it is offered as a special gift 10leaders duringfestive
seasons, while in some others it is an important part ofitems presented by a sui/or /0 theparents oj a girl at
the time oj betrothal. It can therefore be inferred that G. niloticus is not only important asfood fish with
economic significance, but also plays vital roles in the socio-cultural life ofsome African tribes. The
supply of this important species still depends largely on the catch from the wild However, based on the
method a/catch, it has heen classified as endangered. A close examination of the ecologicalfactors in the
floodplain (where if migrates to breed), revealed strung influence on the breeding and survival ofthefish.
The level ofrainfall determines the extent offloodplain inundation, and the abundance and survival of the
flora and fauna in tile urea. These in turn determine the availability of breeding substrates and natural
food sources fur the various stages 0/ C;. niloticus. Therefore, min/all. the flora and the fauna of the
floodpluin play vital roles in the breeding and survival ofG. niloticus innature. I
To ensure the conservation of this important species, controlled propagation strategies that draws
on the influence oj prevailing ecological factors in the floodplain is recommended. This will ensure
conservat ion, and protect the economic and socio-cultural significance of'G. niloticus. ;;:
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SOME ECOLOGICAL FACTORS OF THE TROPICAL
FLOODPLAIN INFLL~NCI~G THE BREEDING AND
CONSERVATION OF GYMNARCHUS NILOTICUS
(CCVIER 1829): A REVIEW.
Floodplain Ecology
Rainfall and floodplain inundation
An important biological driving force in the floodplain is the annual flood pulse (Junk et aI1989). It
can vary in frequency, amplitude and timing. However, a predictable, prolonged and mono-modal flood
pulse is typical for large tropical rivers. To this end, rainfall becomes the single most important ecological
factor inthe Iloodplains. Without the rains, there will be no floodplains. Most tropical rivers have an ann ual
flood cycle which like so many other features of the river, is dictated by the pattern of rainfall (payne,
1986). Water levels in the river channels increase as the rain builds up to a peak, and spills out often fairly
slowly in a 'creeping flow', inundating the floodplains. Where there is impediment to drainage, extensive~~~~~~~~~~~~~~~~~~~~~~~=
The head is rather long, carrying two small eyes and a rounded snout that projects slightly beyond the lower
jaw. The mouth iswide and terminal, and is equipped with strong teeth; 14on the upperjaw and between 24
and 28 on the lower jaw. The teeth have compressed. pointed, truncated or slightly notched crowns, finely
serrated on the sides. The fish has a large tongue and the gill openings are connected across the isthmus by a
strong fold of skin (Hagedorn 1984). A large slit on the ventral body part represents the cloacal opening in
both the male and the female.
Fig. 1: Pond reared adult Gymnarchus niloticus
(TL= 90cm, Wt =3.0 Kg).
Identification of G. n ilotic us.
Gymnarchus niloticus (Pig. 1) is a large animal. The body is elongated and eel-like, round in
section and tapers 10 end in its rat-like tai 1.Tbe colour is slate-gray on the dorsum, becoming progressively
darker toward its black tail, while the ventral body part and the helly are grayish-white (Reed et at, 1967
and Sagua, 1983)'-
A long rayed dorsal lin extends the entire length ofthe body just behind the head to a short distance
from the tip of the tail. The pectoral fins are small and rounded, while pelvic. anal and caudal fins are
absent
economic significance, but also plays vital roles in the socio-culturallife of the people of Nigeria.
Furthermore, the extra-ordinary striking features and some of its habit including the dark but
beautiful body colours and the ability to swim swiftly in both front and backward directions qualifies it
(especially the juvenile stage) as an urnamental fish. However, the supply still depends largely on catch
from the wild since it is yet to be fully tested as aquaculture candidate (Andrew et 011994). Incidentally, it
has been classified as endangered because fishermen catch both the young and the parents together, and the
young rarely survive incapti vity (Tobor, 1992).
A close examination of the influence of ecological factors in the floodplain where it migrates to
breed and where it is being caught by fishermen may help inthe design of effective controlled propagation
and conservation strategies, which will guide rational exploitation of this important species. This
presentation therefore focuses on the relationship between some prevailing ecological factors in the
floodplain, and some important aspects of the biology oi Gymnarchus niloticus.
,.
,~.Fig. 2: Wading thro ugh the grassy flood plain of the
lrnoRiver, Nigeria, ote the luxuriant Echinocloa spp.
i :.:'
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When the rivers flood, the inundated areas provide potentially rich feeding grounds. Drowned
terrestrial invertebrates become available to the carnivores and the omnivores, and the nutrients in the
soil support the bloom of phytoplanktou and the associated zooplankton. Flooded areas are important
nursery feeding grounds for the young of riverine fish species. The sluggish waters allow the
development of rich flora and fauna of microscopic organism suitable as Iood for larval and juveniles
fishes. Rich plankton reflects the very high nutrient levels and good oxygen condition. Except in
extreme cases of pollution, benthic organisms are usually abundant, comprising mostly of
chironornidac, tubificidae and molluscs (Mikulski and Tarwid, 1951, Szczepanski, 1953, Kajak 1958 .
and 1959, Kownacki, 1988 and Gizinski, et al., 1989). The Chironomid (midge) larvae are usually
among the most abundant animals of the benthic community of the floodplain. The larvae are found on
the mud where they iced on detritus or benthic algae. According to Burgis and Morris (1987), theyare,
so prolific that they provide abundant food for other animals at every stage of their life cycle. Other ,~.
inhabitants of the floodplain that are important in the complex and varied food weh include other ; +{.
insects and their larvae like the dragon fly and the larvae, worms like tubifex, fry and adults of other it! :.:
fish species that also colonize the area for food including Alestes, Synodontis and Heterotis niloticus t~'
(Holden and Reed 1972, and Burgis and Morris 1987) :,C.
The biota colonizing the rather unstable floodplain must adapt to the change between a ,....
terrestrial and an ?quatic phase; with the attendant physiological stress. Great loss of biomass is
suffered yearly on account of the instability of the habitat. Plant species have become adapted to
specific habitats as a result of the 1100<1 regime.
They form a gradient from the higher permanently terrestrial positions to lower permanently aquatic .'<,
conditions. At high water, a luxuriant community of aquatic and semi-aquatic vegetation develops. ~ 1~
Some are tree floating, including Eichornia crassipes, Pistia stratiotes and Salvinia species. Others like
aquatic and semi-aquatic grasses occupy large areas and they include Hymenachyne species, Oryza
perennis, Paspalum 'Species and Echinocloa species (Long et al, 1992). The production of terrestrial.'
and aquatic herbaceous plants in the floodplains have been determined to he between 10 and 45t hayr'
Idepending on the species. community and length of growing season (Junk and Howard, 1984 and Junk
19R5). These herbaceous plants therefore play an important role in the carbon cycle of the floodplain. '
The vigorous growth and the high productivity of some species of Echinocloa however allow it to, ~:
'"occupy throughout the y=ar, habitats that other species are unable to invade (Fig. 2) '1
-I'
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The flora and fauna of the floodplain
areas offloodplain can be covered; up to 53,OOOkminthe case of the Mekong River for example. It has also
been observed that long rivers can have more than one flood per year. The River Niger bas two; the black
flood and the white flood, so called because of the colour of the sediments. When the river overflows its
banks. the high flow rates gives way to the creeping flow and the heaviest particles are quickly deposited
while the lightest ones arc still carried over a considerable distance from the river. This is made up of
organic materials that are widely distributed over the flood plains, enhancing the fertility ofthc soil.
Breeding Behaviour
Gymnarchus niloticus is a nest builder using the vegetation ofthe flood plain lor this purpose. Some
researchers including Reed et al (1967), Carmouze (1993) and Oladosu et al (2002) observed that the fish
uses the emergent aquatic weed of mostly the family Poaceae, specifically Echinoclea species to build its
floating, large nest. The usually large (1m diameter) floating nests are unique, having an ox-bow lake
appearance and readily visible on the water (Fig. 3). The perimeter is molded with the mud attached to the
roots of the grasses uprooted by the fish whi Ie the vegetative part is woven into a large bag underwater, The
perimeter of the nest extends by several centimeters above the water surface, except for a small opening
through which the Iish enters and leaves (Holden and Reed, 1972). Gymnarchus niloticus guards its nest
and brood. Following spawning, the fish agitate the water by vigorous body movement in the nest. Oladosu
(1997) suggested that this is an attempt at ventilating and agitating the large eggs (7mrn- 8mrnd.iameter) to
ensure good supply of oxygen to all the eggs in the nest and also rid the eggs of any foreign particles
attaching to them. Figure 4 shows the eggs of G, niloticus.
19'78).
Post yolk-sac larvae feeds on the larvae of Chironomids. The midge lay their eggs On the grasses
that the parent G. niloticus gather around their nest (Oladosu, 1997), and the eggs hatch in few days. The
Chironomids larvae whieh feed normally on organic matter at the bottom of water bodies (Burgis and
Morris, 1987) are found attached to the submerged grasses around the nest., from where the G, niloticus
larvae feed on them. Investigating the first food sources of G. niloticus, Oladosu and Oladosu (2002)
observed that Cryptochironomus deribae (Chironomid larvae) was the most predominant item in the
stomach contents of G. niloticus, followed by Branchionus species. Young G, niloticus and the juveniles
feed on aquatic insect s, anda mixed diet of'aquatic insects and the fry of other fishes respectively.
plain. Gymnarchus nlloticus is rated as an highly effieient predator especially with the possession of all
electric organ (located in its rat-like tail) from which it emits continuous electric signals that aids it in
locating its prey in muddy waters which characterizes the flood plain, and even at night (Ewer and Hall,
Gymnarchus niloticus is a freshwater species. It is found in some rivers and lakes in the tropical
Africa. In Nigeria, it can be found in rivers Niger, Benue, Imo and their floodplains, as well as lake Chad,
Kainji lake etc (Reed et al, 1967 and Sagua 1983) It remains deep in the rivers during the dry season, but
moves into the shallow and grassy floodplains during the rainy season when the flood plains are inundated.
It builds its nest with the grasses found there (Hagedorn, 1984 and Camouzc et al, 1993). Rainfall and tide
plays a vital role in the changes observed in the level of water in the aquatic environment in the tropical
areas (Olaniyan, 1978). In the floodplain preferred by C. niloticus, rainfall is the-relevant factor. The
increase in water levels occasioned by the rains, resulting in the inundation of the flood plains triggers the
breeding instinct in G. niloticus, and prepares a suitable breeding and nursery site for the nest building fish.
Food and Feeding Habits of G. niloticus
Adult G. niloticus is a carnivore, strictly piscivorous. Reed et al (1967) observed that the adult
feeds chiefly on Alestes and Synodotis. Nigerian fishermen observed that young Synodontis arc about
the best bait to catch G. niloticus. Synodontis and Alestes are fauna of both the river and the flood
INTERPLAY OF FISH BIOLOGYAND ECOLOGICAL FACTORS
Habitat Preference and Rainfall
'.
Inprolonged drought, especially as global warming continues to take its toll on climatic elements a~d
seasons becomes more and more unpredictable; conditions in the floodplain may sometime be
unconducive for some of the biological processes that sustain the various organisms that inhabit tbe
floodplain. ~'-
Furthermore the capture techniques employed by fishermen whereby they kill the parent p. '
niloticus and capture the young ones that rarely survives in captivity portends grave danger for the ,
sustainableexploitation of the important specics.It therefore becomes important to draw on the know]edge
of the influence of the ecological factors of the preferred breeding and nursery ground to developja
controlledpropagation strategy that will aid the conservation of O. niloticus. Environmental inductiormf
spawning in C. niloticus in earthen pond was carried out by Oladosu (1997). In that trial, the floodplain
ecologywas simulated in the earthen pond, which was richly supplied with the preferred nesting grass,
Echinocloa pyramidalis. The annual flooding that triggers the spawning instinct of the fish in the
floodplainwas also simulated by gradual increase in pond water level over time. The induced G. niloticus
wereobserved to have spawned, and nursed theyoung ones in thepond successfully. ; .f:
Theuse of suitable first feed sources for hatchery rearing of post yolk-sac larvae may alleviate the cai~y
mortality syndrome observed inyoung ones captured from the wild. This observation is based on an earlier
onethat G. niloticus fry after commencement of first feeding die of starvation, rejecting food supplied'in
;:--~~~~~~~----~~~~~~~~~~----~
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Fig. 4: Eggs of O. niloticus handstripped from a gravid
female.
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Significance to propagation and conservation .~
The biological characteristics of G. niloticus especially as it relates to the feeding and breeding
habits revealed that itis heavily dependent on some ecological factors inthe floodplain. <
:~.
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